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This international search report consists of a total of 



sheets. 



| | It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the language in which it was filed, 
unless other wise indicated under this item. 

| | the international search was carried out on the basis of a translation of the international application furnished to this Authority (Rule 23. 1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was carried out on the basis of 
the sequence listing: 

| | contained in the international application in written form. 

| [ filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

nthe statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the international application as filed has 
been furnished. 

| | the statement that the information recorded in computer readable form is identical to the written sequence listing has been furnished. 

| | Certain claims were found unsearchable (See Box I). 

| | Unity of invention is lacking (See Box II). 

With regard to the title, 

| X | the text is approved as submitted by the applicant 

| | the text has been established by this Authority to read as follows : 

With regard to the abstract, 

| X | the text is approved as submitted by the applicant. 



□ 



the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, within one month from 
the date of mailing of this international search report, submit comments to this Authority. 
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6. Th e figur e of the drawings to be published with the abstract is Figure No. 
I X [ as suggested by the applicant. 

because the applicant failed to suggest a figure. 
I | because this figure better characterizes the invention. 



□ 



None. 
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Applicant's or agent's file reference 
E4392-00 


mo niDTurD * r-ri-™ SeeNotificationofTransmittaloflntemational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT /IPEA/4 1 6) 


International application No. 

PCT/JP99/00768 


International filing date (day/month/year) 
22 February 1999 (22.02.99) 


Priority date (day/month/year) 

23 February 1998 (23.02.98) 


International Patent Classification (IPC) or national classification and IPC 
GI1B 7/24, B41M 5/26 


Applicant 


HITACHI MAXELL, LTD. 





This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



1 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


n 



^ n 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrirfappllcibilityn 
citations and explanations supporting such statement £^ ^pz 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



ZD 
CD 
O 

3: 



rn- 
o 



Date of submission of the demand 

01 July 1999 (01.07.99) 


Date of completion of this report 

27 March 2000 (27.03.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 
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f 



|ernational application No. 

PCT/JP99/00768 



I. Basis of the report 



1. With regard to the elements of the international application: 
| | the international application as originally filed 
the description: 

pages 

pages 

pages 
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, as originally filed 

filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



1-8 



filed with the letter of 22 September 1999 (22.09.1999) 



the drawings: 

pages 

pages 

pages 
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, as originally filed 
, filed with the demand 



_ , filed with the letter of 



1 1 the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

1 I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



been furnished. 



The amendments have resulted in the cancellation of: 

the description, pages 

PKI the claims. Nos. 9 

□ 



the drawings, sheets/fig . 



5 I I re P ort nas oeen established as if (some of) the amendments had not been made, since they have been considered to go 

— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since thev do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



mational application No. 

PCT/JP99/00768 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-8 



1-8 
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YES 
NO 

YES 
NO 

YES 
NO 



2, Citations and explanations 

1. JP, 5-185732, A 

2. JP, 8-216522, A 

3. JP, 9-30124, A 

4. JP, 9-115180, A 

5. JP, 10-16393, A 

The documents listed above were cited in the ISR. 

The documents listed above describe an invention wherein "the opposite sides of the interface 
between the recording layer and the protective layer have different nitrogen contents." 

In the written reply, the applicant emphasizes the idea of establishing a concentration gradient 
and the idea of making the recording layer contain an element that prevents the incursion of 
sulfur. However, establishing a concentration gradient is simple and documents 1 to 3 describe 
making the recording layer contain an element (Ag or the like) that prevents the incursion of 
sulfur. 
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INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP99/00768 


A. CLASSIFICATION OF SUBJECT MATTER 




Int. CI 6 G11B7/24 





According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 G11B7/24 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1940-1996 Toroku Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


E, X 


JP, 10-275360, A (Matsushita Electric Industrial 
Co/. , Ltd. ) , 

October, 1998 (13. 10. 98), 
Full text (Family: none) 


1-9 


E, X 


JP, >d0-289478, A (Matsushita Electric Industrial 
Co/, Ltd.), 

"October, 1998 (27. 10. 98), 
Full text ; mode 2 (Family: none) 


1-9 


X 


JP, 5-185732, A (Ricoh Co., Ltd.), 
>jyf July, 1993 (27. 07. 93), 
Full text & US, 5298305 


1-9 


X 


JP^ 8-216522, A (Ricoh Co., Ltd.), 
27 August, 1996 (27. 08. 96), 
^Full text ; Example 1 (Family: none) 


1-9 



fx] Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

*A" document defining the general state of the art which is not 

considered to be of particular relevance 
'E" earlier document but published on or after the international filing date 
'L" document which may throw doubts on priority claim* s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
O" document referring to an oral disclosure, use, exhibition or other 

means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



"T* later document published after the international filing date or priori ry 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 

document member of the same patent family 



Dale of the actual completion of the international search 
30 April, 1999 (30. 04. 99) 


Date of mailing of the international search report 
18 May, 1999 (18. 05. 99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 
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INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/00768 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 9-30124, A (Ricoh Co., Ltd.)/ 
^February, 1997 (04. 02. 97), 

ull text ; Example 1 
& US, 5736657, A & EP, 735158, Al 



UJP, 9-115180, A (Toray Industries , Inc .) , 
xtfay, 1997 (02. 05. 97), 
ull text ; Examples ; Comparative Examples 
(Family: none) 

JP, 10-163 93, A (Matsushita Electric Industrial 
Qo^ , Ltd. ) , 

0 January, 1998 (20. 01. 98), 
Full text ; Examples ; Comparative Examples 
(Family: none) 



1-9 
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20 
Claims 



1. An information recording medium comprising a 

substrate on which at least a recording film which 
undergoes change in atomic arrangement upon irradiation 
with recording beams and a protective film comprising a 
dielectric are formed, said recording film and said 
protective film being formed in contact with each other, 
wherein nitrogen content differs on both sides of the 
interface at which the recording film and the protective 
film contact with each other and the changing amount of 
the nitrogen content in the direction of thickness of the 
film with the interface between the films as^ a boundary is 
1-50 at.Vnm. 

2 . An information recording medium according to 

claim 1, wherein the nitrogen content on the recording 
film side is larger than the nitrogen content on the 
protective film side with the interface between the films 
as a boundary, and the nitrogen content in the recording 
film in the vicinity of the interface is larger than the 
nitrogen content in the inner part of the recording film. 
3. An information recording medium according to 

claim 2, wherein the recording film comprises a layer 
larger in nitrogen content and a layer smaller in nitrogen 
content . 

4 . An information recording medium according to 

claim 2, wherein the nitrogen content in the recording 
film continuously decreases from the interface toward the 
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i 21 
inner part. 

5. An information recording medium according to 
claim 1, wherein the nitrogen content on the protective 
film side is larger than the nitrogen content on the 

5 recording film side with the interface between the films 
as a boundary, and the protective film contains, as one of 
main components, a nitride of at least one of the elements 
constituting the recording film. 

6. An information recording medium according to 
10 claim 1, wherein the nitrogen content on the protective 

film side is larger than the nitrogen content on the 
recording film side with the interface between the films 
as a boundary, and the protective film contains a sulfide 
as one of main components. 

15 7. An information recording medium according to 

claim 6, wherein the recording film contains at least one 
element of Si, P, V, Mn, Fe, Co, Ni, Cu, Zn, Nb, Mo, Ru, 
Rh, Pd, Ag, Cd, Sn, Ta, Os, Ir, Pt, Au, Tl, Pb, Bi and Cr. 
8 . An information recording medium according to 

20 claim 6 or 7, wherein the sulfide is zinc sulfide and the 
nitrogen content in the protective film is not more than 
25 at . % . 

9. An information recording medium according to 

claim 7, wherein the content of at least one element of Si, 
25 P, V, Mn, Fe, Co, Ni, Cu, Zn, Nb, Mo, Ru, Rh, Pd, Ag, Cd, 
Sn, Ta, Os, Ir, Pt, Au, Tl, Pb, Bi and Cr contained in the 
recording film is 0.1-10 at.%. 
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S?iZ2 *£(WATANABE, Hitoshi)fJP/JP] 
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(54)TitIe: INFORMATION RECORDING MEDIUM 

(54)5S w w *» «L»m» 




(57) Abstract 

An information recording medium superior in recording and reproduction characteristics and capable of use in hostile environments. 
The information recording medium comprises a substrate, on which are provided a recording layer that is responsive to a recording beam to 
undergo a change in the sequence of atoms, and a protective layer of insulator in contact with the recording layer. The opposite sides of the 
interface between the recording layer and the protective layer have different nitrogen contents. The rate of change in nitrogen content near 
the interface ranges from 1 atomic percent/nm to 50 atomic percent/nm in the direction perpendicular to the interface. 




h £: t T ff&S 2 tit ^ 3 tif $KI3S id & ^ T , ±SBI3llflg t ft gflg 



AE 




E s 




A L 


r /w<— r 


F 1 




AM 


T fts? — T 


F R 




AT 


K V T 


GA 




AU 


* h7 !) 7 


G B 


is® 


A2 




GD 




B A 


tfX—7 • ^/uy^f-T- 


GE 


<f/\> : J7 


BB 




GH 


a— r 


BE 




GM 




BF 




GN 


*^7 


BG 


zfji^iJ y t 


GW 




B J 




GR 




BR 




HR 




BY 


s<Z7 /Is > 


HU 




CA 


13 + * 


! D 




CF 




I E 




CG 




I L 




CH 




I N 


-O' K 


C I 




I S 




CM 




1 T 


4 $ x )7 


CN 


*@ 


J P 


B ^ 


CU 


=*-^. — /< 


KE 




C Y 




KG 




C 2 


^a:^ = 


KP 




DE 




KR 




DK 




KZ 




EE 




LC 





L I 




SG 


/l- 


LK 




S I 




LR 


y s< y 7 


SK 




LS 




S L 




LT 


y h 7—7 


SN 




LU 




S Z 




LV 


7h^7 


TD 




MC 




TG 




MD 




T J 




MG 




TM 




MK 


y=lt\b^—^x y V ■< 7 


TR 






TT 




ML 




UA 




MN 




UG 




MR 




U S 




MW 




UZ 




MX 




VN 




NE 




YU 


a-=f-^7f7 


NL 




Z A 




NO 




2W 




N2 


-a- - v?— ^ K 






P L 


tK— 9> K 






PT 








RO 


yi — -7-7 






RU 


b v-T 






SD 








S E 









WO 99/42995 PCT/JP99/00768 



5 <a*fi#©> 
<mmtm> 

vat < &t>m *> tiT& *> x ^mm^ <t & bT««M«i3iS%ii-r fctoti 
v — *??t(Dmm iz x o x ti $8©gBti • ii* • n^n -5 ±bb© «k -5 &tt 

25 ^ti^e>?i^©iiiii^^*tT^^Mm, -sflfffiSfBSbfe^-f^^^M 



WO 99/42995 PCT/JP99/00768 

2 

© g= * -c & m®T fi*&*& * § I £ m c b & v ^ o 
10 <ftW(Dmm> 

^nizmv fzumim*fizm b £^©ft^i3£i^i3& v ^x s ib&ibi ^ t 

m^X/imLZtsm^l/mlZkT X $> tifcf ±IB© Ejg£^£ § £ i: V ^ a * 
20 HSJEfcHf tMof;£DT'feSo 

-ocDlMi*: btlis ±f3bfe^®^^^•rlE^»JJcD^^a>f) s ^M#J 

waco^^^ji^^ff^^na^^b-r*) J:v^bs ib^m^cd^^wmw 



WO 99/42995 PCT/JP99/00768 

3 

£©l£K iBSIStfSU Ps V, Mik Fe, Co, Ni, Cu, Zik Nb, Mo. Riu Rh N Pd, Ag, 
Cd N Sik Tax Os. Ir\ PU Aik TK Pb, BU Cr©o *>©'J>& < £ & inM^ts 

£Su Ps V, Mru Fes Co, Nu Cu, Zik Nb* Mo, Rik Rh. Pd, Ag, Cd. Sik Ta, 
Os, Ii\ Pt. Aiu TU Pb N Bk Cr©?*>©'>& < t: & ljtfiKD-aWfih LT&O.l 

m~r t- & #mbt im$L $ n - £ * ^ t ^giitf/fc^ l t u < £: <^ ? 

tfjtfr L&<&oT LI;?3lgl#£Dlf££^&±g3L£S!9T"£>3o Ztilztt 

»v\ Siit£©0jS*(E£T£ aissg^g&fc^G^bjSttsre 
20 St— ^@^^-eoM*^wa©^b*^^t < bt^ota^ ^ 
tK i&mm-hmm izmmztiztz &>-mm t tz mm&mmmMWLwm c *b * t 



WO 99/42995 PCT/JP99/00768 

4 

<mm(Dmm^mm> 
m 1 ^bj©^i^ij i xm^ntzmmmmm^mmmx^^o m 2 « N 

# N |3jB# £ife;£#±# b T I3^^^f£T-r ^ 5 D 3 £ 

^mmco^mzmt^xm^&oizmm^mm^u^^xi^ < #&#$>3 0 tu 

tmm t i%mmz m—cD^m&^iktiztz &>wmx (Dm^mBm&vzmgn j p-r 

&mzttvTmwxtettn&teZteub^?%¥mtemmiz& t> N ^omM^M 
% u&Mmts tit l * ? tz ^® a,-? cd^^w«^ji3^ &&izm 
mz<^t^oiK^n^o ztz. m<bm±mBmm&-m<tmm&&i&TTz> 
t^?wm&£cmz 0 mtv!)&i%mmt Lxm^zm^izmmm^ffittiSsD 
25 mm^ mt^wfrz mntzmux n^mm. t * mm,$} $> 3 \ ^± ^&wt$) iz^z. 



WO 99/42995 PCT/JP99/00768 

5 

mtttLitwizmmizmm*^ <^^tzm^zx ^mmizr^^x < £<> 

blC<^*\ fei)V^^«ilC^CT^^^ J P^<b3iJ^*^b^■^±^V^7^;^. 
-f&;b*>Sk P. V, Mn, Fe. Co, NU &u Ziu NK Mo. Ru. Rh, Pd. Ag. Cd, Sik 
Ta, Os, Ir\ Pt, Au, TK Pb s Bk Cr©? %(D'Pta < t & l7cfj|£<a h» 
JM»1&#^<& W£bl> 0 -ne>©^(±, MtfcbT^c^M^l^bTEitfb 

BWZW5±-t&%}M&g?-3 0 Z\ti^(D^mcDr> *>Co, Pd s Ags Ta, Pt, Aiu TK 

cr##£bo 0 &&^i±mib^ummtvxmb&m*mi\ t^mm^mm^ 
25i?mTctni^oMi)5i5i !9{c< <&b$?£bv>o sa^iii^si, p N 

V, Miu Fe. Co, Ni> Cu> Zik NK Mo. Rik Rh. Pd. Ag. Cd. Sik Tar Os, Ii\ 

15 Pt, Au. TU PK Bk Cr(D5%(D'Pti:< bi)l5tm&W}UT2>ig;&. muM-ti^ 

-tg&tmm<Dife£§ i ihmm.m&TLXL£o tz&, mmmh bto. i^m±io 

±BEb£IE^Mi: bTJ±. Ge-Sb-Te^, In-Sb-Te^ N Ag-In-Sb-Te^. 

20 <hwj> 
mmm i 

25 bfeB^b^s^i^fflSibfco ;i©sm^ ^©^"W^^i^ jmff© 
ct Tfwm®. izmti tz x ^ v # i*j i x ^ y * ^ t iHg b o * — 

^ y h £ bTZnSh Si0 2 ©*g-£^£ffll^ ^X JP £ 90nm© 

(ZnS) 80 (Si0 2 ) 20 (^E;i/%) Sl«mJf2^ff^bfeo ^^CCDSfe^^^ 



WO 99/42995 



PCT/JP99/00768 



*mz&MLtzW:, >?->fv h £Ag 2 . 5 Ge 20 Sb 22 . 5 Te 55 ^hlt, £ 

■TT;i/=f>i:M^(Drl^^^4iT"Ag-Ge-Sb-Te-NM (mbtmWk) 4£lnm?fMU 
5 ^^T-^^^T;i/33>(;^MbTAg 2 . 5 Ge 20 Sb 22 . s Te 55 (Jl^%) HB£IM5 £ 14nmffM 

fg4*;w ?mzmm*&mi<, mi^mmmmhmmommxm^ i5nm© 

(ZnS) 80 (Si0 2 ) 20 lg2i£^Ji6<g:ff^L£o #^T". £15*/^ * ^F<3T* 

AlCr^^^-^^ hhbtffll\ Al 94 Cr s igl£^J17£68nm0f£L£o 
10 ^£££6;^y^rtTAlTil§r#£*-^.y h £ LTffll\ Al 99 Ti, (M«%) m 

© ± (3 m^mmmumm 9 £ x t- > ^ - h t & o t u tz 0 

mt>7U^mm\ Ag-Ge-Sb-Te-NM (^b§3$iM) 4\ Ag 2 . 5 Ge 20 Sb 22 . 5 Te 55 (Jl 

15 ?%) %-&mw&\ (zns) 80 (sio 2 ) 20 mzumme\ Ai M cr 6 mm 
mm7\ Ai g9 Ti, (fis%) mzm.mm%\ m^umtmmum.m^^\^ v&v> 

20 ±H3©£?lc{l^L£m^©^>r;*^£Ali: c i;-£o Al^ t&^TteAg- 
Ge-Sb-Te-NJJH (^blB^HU 4£ff^-r^^CD7';b3">-^^^XCDgS^ 



WO 99/42995 



PCT/JP99/00768 



>f v b * Ag 2 . 5 Ge 20 Sb 22 . 5 Te 55 ( M ^ % ) ^tlt, T ;i/ =f > # * * T* 
Ag 2 . 5 Ge 20 Sb 22 . 5 Te ss (Jg^%) f3^5£16nm^ bfco &^T$|4;*^ y 

T££ 18im©Ta-N^2&Mll£flM bfco ^OJ: ©£*^ffitt40 

^Mfcbfco &l^s ^5*/ly *^F*IT"AlCri^£*-y y h i: bTfflW 
Al 94 Cr 6 ^lSSJ^7S35im^^Lfco g&fc£6;*^ y *gf*IT"AlTii^ 

^-^y h^bTffll^ Al 99 Ti, mKUJf8£35iiiiBfd&bfco 

I^I«t3bT^^-^©|5l«^S^r±tC(ZnS) 80 (Si0 2 ) 20 &1«M2\ 
§Hb?PA#Mt3\ Ag 2 . 5 Ge 20 Sb 22 . 5 Te 55 (fl§^?%) S3»*I5\ Ta-Nf&2«»JBH\ 

15 SHITSMUn 2#©£*R£ N S§*UgHK<b#fl§#&Jg9^ 9'£|*|{IJi3 bTjg*#J 
±13© =t O fcflMK bfcfllfifcGDT 5 -f X * £A2 t£&o A2^ >f * * IZ&^T fc±Ta-N 

flfcfll 3 

StStcftiixfc^W^grtO&l^iy^fclBgbfco ^-^f hiibTZnS 
25 £:Si0 2 c7)*g-&i$>£fflVV T;i/=f >^^4»T"ff$90nm©(ZnS) 80 (Si0 2 ) 20 .(^e;1/%) 

^i«»jS2*^fij&bfco ft^-zz<Dms.*m2<Dx^v#mz&mi,fz'&, 

>fv htVTm<h?u&%m^ T;u=f>**^4 1 T'jp^20nm<D^{b^oA#®fli 



WO 99/42995 W W PCT/JP99/00768 

8 

f y b £ Ag 2 . 5 Ge 20 Sb 22 . 5 Te 55 (m^%) ^gftHt, 7 )b zl > X $ X 
Ag 2 . 5 Ge 20 Sb 22 . 5 Te 55 (H^%) IB»IK5£16nmBJ?& Lfco &^T-fg4;*^ y *gfc:£ 

£LXm\*\ Al 94 Cr 6 m?%) ^lS»S7§35imBfigLfco «&£fg6;*^y* 
^WT-AlTi^S^-yy h£LT/JH\ Al^Tij (MX) !§2SttJ18£35ninB 

io iRi«t:LTt>'5-4fc©^i«3&«tRr±t:(zns) ao (sio 2 ) 20 mmmm2\ 

&fb*nA#iBjg3\ Ag 2 . 5 Ge 20 Sb 22 . 5 Te 55 (J^?%) ffiSfl*5\ ZnS-Si0 2 -Nl£2{&M 

jgi2\ Ai M cr 6 (jk^x) mmmm7\ ami, (mx) ^2s*r®8\ 

Si0 2 -Nff§2{£MJi 1 1 * ^fife-T £ IS© =j > - g& $g£- © gjfc^rfi £ * x. 
S £ i: (c J: o T^IBSIK t«^JKfcO#®*^A,T©^3JS^S^-fb*S!^ S 

20 <Jt*fc0S> 

i4^«)» *^TZnS-Si0 2 -NJ||£^1-£fr;b»3 tz N (ZnSUSiO,)^^^ 
LfcW^.t±^H0!|3 ^I^M&T^-f X^^fllto Z&mtifrDTj 

±H3©cko^f«b^AK A2 N A3, BlCD^-f X * ^^jg]g6m/s «fc ? t 
25 ^S660nm©^##:lx'-if^^NA0.6©^U>XT-^bTSte^S 
LTHB^M±£hbMU IBS • S^%ff-3fco !B»l3ti:U— 9V1»7— £llmWi: 



PCT/JP99/00768 
WO 99/42995 



;i/*f3^$tffc£ffl^£° 

_tf3©^ ^^t7> **Aft^£g3fi bfc i: - 5t^t ©tV * * C&^T ^ 
«^-#8.5iWTtftofe. £Cl3ftK ±S37=-f ^fc^-^fcfSSU 80°C 

A2. A3©^>f ^^tt^lSAHU^I^US.BU^TC^y^-^^^fc**. tr-f* 
^Bl£o^Ti±^y*-*n5%yJ:h&D:*- b&mzgik&%<bntzo 
AK A2. A3, Bl6D^7=>f ^^C*5ttSi3SIKi:^M#iB©^^a^iB«: 

10 X * &30Jism/nnu A3^ >f * * li7/!im/rau Bl^ 4 7* 2 &OJ^%/nmT & o 
AK A2. A3©^V^^C*5it?)^$:^tfM©^;M^^ffi^^Mbs f3ti 

tL30*Jti"of^S4bfco ^n^-r^T©-^ >#*Afg-5§-£i3^b. 80°C 

15 90*fi^iim©S«LTlc:500NrP^jRSbfc^ i-i3rt7 >*\M§^*tf— 
-T hlt^'^-«Ufco ^^M^l£^0.5^%/nm©^> AK A2, 

A3©r^T©«^©7^>f ^^t*v^*n^nio^±©7^>f ^^w-^^-r 

20 2k -r^-COT 1 ^ ^^t^>^AM^*S3SU 80°C90Jlffltt«£©JSJgT£500 
I^KScfibfc^ laibfcT-^^bt^'^-^tfcJ:^^, 0.5J1 

lilft^^^fc^ eOjg^/nm©^^;*^^^^©^ *^13£V>T 
10#W-t©7M X^©^y*-#15%£®xT b£ofc 0 ±ffl©^&fc*3 

bfc*©«if3^Mi:©^®f«©^^«^^flIrt^©^^«^ & *> ,Jn 



WO 99/42995 PCT/JP99/00768 

10 



%fz. VdMmiz^£tlZ>Ag(D— ffi£tzl3i±ffi%:WWklsTSu P> V, Mn, Fe, Co N 
NK Ciu Zik Nb s Mo N Rik Rh, Pd. Cd, Siu Ta, Os N Ir\ Pt N Au N TK PK Bi N 
5 Cr%mn\^T&mm(Dffimftmt>ntzo Z\(Do?>Co, Pds Ta, Pt, Aiu Tls Cr# 

ttitzo Ztl^(DKM<Dmn%J^teA3ffi!%lZ&UTm ; b%MMT"$)^fzo tztzL, 

h^mm,iz^xi±zns-m 2 -miz^^n^mm^mi^25m^-%^:mx.fzm^ 
io iz&mwk\E\mft>pte<te-3tzo 

mzmtitzmmmmmfaitmz zttm^tzo 



WO 99/42995 PCT/JP99/00768 

11 



io tmmft&cDmm^mjib&^mmmmfco 

3. ii>fcii2 iztmommmmmz&^x, ammtmm^m&cD^mt 

4. m^m,2\zum(Dmm.%^mmmz^x, mmm^<D^m^m.tmMt- 
bfrmzfrttx mmm izmp -r ^mmmmm^ 

15 5. m&miiztzMvmmmmmmz&^x, ^tmn^m^xummmm. 

6 . nt^is i iztmcDmmzmmmz&^x, iM^-mtm^xummmcDm 
20 mmmfao 

7. IS5l<Ji6 {3|B«S©tffgIB^^i3*5V^T^ f3$IIl£l#Si. P. V, Mik Fe, Co. 
Ni, Ciu Ziu NK Mo, Riu Rh, Pd, Ag, Cd, Sn s Ta N 0s N Ii\ Pt, Aik TK Ptk 

8 . If Sfcli 6 £ fcfc* 7 (C|Big©|f $gf3^^^j3 V>T> ±I3Eitfb^/«{bffi$S 

9. Hf5f<IM7(3HBte©ti$gI3^#:tj5V^T^ ±HBIB^l(3^^ti^>Si, P, V. 
Mn> Fe N Co, Ni, Cu, Zru Nb, Mo, Ru, Rh. Pd, Ag, Cd, Sik Ta, Os, Ii\ Pt, 

Au, tk pk Bi, Croa *>©'j>& < t^i^m^mmm.m^i^iom^inx 
Tx$>z>mmmmi&o 



THIS PAGE BLANK (uspto) 



WO 99/42995 



PCT/JP99/00768 



1/2 



FIG.1 



THIS PAGE BLANK <usm» 



WO 99/42995 



PCT/JP99/00768 



2/2 




FIG.3 




THIS PAGE BUNK (uspto) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/00768 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 G11B7/24 

According io International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 G11B7/24 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1940-1996 Toroku Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



E, X 



E, X 



JP, 10-275360, A (Matsushita Electric Industrial 
Co. , Ltd. ) , 

13 October, 1998 (13. 10. 98), 
Full text (Family: none) 



JP, 10-289478, A 
Co. , Ltd. ) , 
27 October, 1998 
Full text ; mode 



(Matsushita Electric Industrial 

(27. 10. 98), 

2 (Family: none) 



JP, 5-185732, A (Ricoh Co., Ltd.), 
27 July, 1993 (27. 07. 93), 
Full text & US, 5298305 

JP, 8-216522, A (Ricoh Co., Ltd.), 

27 August, 1996 (27. 08. 96), 

Full text ; Example 1 (Family: none) 



1-9 



1-9 



1-9 



1-9 



| x | Further documents are listed in the continuation of Box C. | | See patent family annex. 



"A" 



T 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing date 
document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later than 
the priority date claimed 



*T W later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
M X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 
" Sl document member of the same patent family 



Date of the actual completion of the international search 
30 April, 1999 (30. 04. 99) 



Date of mailing of the international search report 
18 May, 1999 (18. 05. 99) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/00768 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP f 9-30124, A (Ricoh Co., Ltd,)/ 
4 February, 1997 (04. 02. 97), 
Full text ; Example 1 

& US, 5736657, A & EP , 735158, Al 

JP, 9-115180, A (Toray Industries , Inc .) , 
2 May, 1997 (02. 05. 97) , 

Full text ; Examples ; Comparative Examples 
(Family: none) 

JP, 10-16393, A (Matsushita Electric Industrial 
Co. , Ltd. ) , 

20 January, 1998 (20. 01. 98), 

Full text ; Examples ; Comparative Examples 

(Family: none) 



1-9 



1-9 



1-9 



A 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



S^ttJM## P C T/ JP99/00768 



a. &w<Dm-rz#$Kr>ftm (m^n^m (ipo ) 

Int. C 1 6 G11B7/24 



is^sr^ofc*/hPs»^ {mnmwtftm (i po ) 

Int. Cl* G11B7/24 



0*HHfflSr^« 1 940-1 9 96$ 

B^m^nmm^m 1971-1999$ 

B #S3£®2lffl$rS&k?8 1994-199 9$ 

H*S^fflSfSgS^# 1996-199 9$ 



mtQimLtzm+T-?^-* or-*^-*^^ sister LfcjHig) 



c. 



e, x 
e, x 
x 
x 



J p, 

1 3. 

J p, 

J P, 

2 7. 7 M. 
iJ&US 5 
J P, 8-2 
2 7. 8^ . 



10-27536 
1 0£. 19 9 8 

(77$ y— mi,) 

10-28947 
1 0 J! . 19 

mn&cDxm 2 

5-1857 
19 9 
2 9 8 
16 5 
19 9 



0, A 
(1 3. 



10. 9 8) 



&3c, m&Mi (77 



8, A 
9 8 (2 7 
(77? 
3 2, A 
(2 7 
0 5 
2, A 
(2 7 

$ y- 



10. 9 8) 
0 7. 9 3) 



0 8. 9 6) 

ID 



1-9 
1-9 
1-9 
1-9 



to 

fLj ff*at±»lc»«Sr*e-r5*»Xttte<OS:iR«)3BtT 



rxj terras© *>5 o-c, ^s£:$cSfctf>^-c$g9? 



HBW«**TLfc0 

3 0. 0 4. 9 9 


BRfin%««09BSIB 13 05 °9 


B#:S#lT/f ( I S A/ J P) 
Stfl#-^- 100-8915 


fltK## 03-3581-1101 P* 


5D 


8 7 2 1 


Si^ 3 5 5 1 



i^PCT/ISA/2 10 (S2^->?) (1 9 98^7^) 



PCT/J P 9 9/0 0 7 6 8 



C (Egg) 



x 

X 
X 



0 12 4, a («5*;#tfcy 

9 9 7 (0 4. 0 2. 9 7) 

3 6 6 5 7, A 



J P, 9-3 
4. 2J3. 1 

±X, Ml&US, 5 7 
&EP, 735158, Al 
JP, 9-11518 0, A 
2. 5M. 1997 (02. 

±x, mmm, tt&m C7 T 

JP, 10-1639 3, A 
2 0. IM. 1998 (2 0 



0 5. 9 7) 
0 1. 9 8) 



1 - 9 
1-9 
1-9 



«iCPCT/ISA/2 10 (IB 2^— (1 998^7^) 



PCT/J P99/00768 



v. fr&tt. mfr&xte&m-ktomm-sjmmc^^xv&mi 2& (pct3 5&(2)) izm#>z&M* zirzmtfvz 
i . &m 



frffitt (N) 



1-8 



il^tt (I S) 



1-8 



wtitt ( i a) 



1 -8 



2. ;fciSK&tfl&9! (PCT#LJ}IJ70.7) 

1. JP, 5-185732, A 

2. JP, 8-216522, A 

3. JP, 9-30124, A 

4. JP, 9-115180, A 

5. JP, 10-1639 3, A 

mM<Dmx^po±'r^%m (Ag^o ^ie^s^w^s^^:*: 



MPCT/I PEA/40 9 (gVfl) (1 9 9 8¥7fl) 




THIS PAGE BLANK (uspto) 



PCT/JP99/0076S 
B^H^/t 2 209.99, 
11 



St#tf>l£BB 



3. (Mje^) n#m2izmm(Dmmmmmmzio\,^x, ±mmmm^ si, p, 

V N Miu Fe, Co, Ni, Cu, Zn, Nb, Mo, Ru, Rh, Pd, Ag, Cd s Sn, Ta, Os, Ii\ 
15 Pt N Au N TU Pb, Bi, Crfabj&Z)ffi:fabmi£tlZ>'J>ti:< t h 1 7C*£0. 1 J^^- 
4. (Mje^) ft3^t«2^fE«^c7)^fffSI^^^(cjov^T, -ttetfiMi^co, Pd, 

Ag N Ta N Pt, Au, Tl, Crfab&Z>m ^bilftl5'>/i < t t 1 7u3?t&- 0 . 1 ^ 
%J^±1 0^%^T^*T-^tf, timiESM&fk, 
20 5. (*§IEI£) »^2^iE«^t»#f^Mft:^*5V^T, JnffiSEMI^AgS: 0 . 

6. (ffilEm IS*^5^|E«^tt^SIS«^{C4oV^T > -hfeffi^fll^Ge-Sb- 

7. (*§IE&) l»M2(CI^tt(^|f#f5^^^^oV^T, -Lffi{£Sfl!£/«Jt;ffi 

25 i&z^&mnmmMfco 

8. (MjE^) f**^2^^^«^©•tf$g|e^fls:^c:^ov^T, _hi2{£ami/»jbffi 

9 . mm 



PAGE BLANK 



(usproj 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/00768 



I. Basis of the report 



With regard to the elements of the international application:* 
| | the international application as originally filed. 

| X | the description: 

pages 

pages 

pages 



l-io 



, as originally filed, 

, filed with the demand, 



, filed with the letter of _ 



□ 



□ 



□ 



the claims: 

claims 

claims 

claims 

claims 



, as originally filed, 

as amended (together with any statement under Article 19) 
. filed with the demand, 



1-8 



_ filed with the letter of September 22. 1999 



the drawingss: 

pages 

pages 

pages 



1-3 



, as originally filed, 



, filed with the demand, 



, filed with the letter of 



the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed, 

filed with the demand, 



, filed with the letter of _ 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which the 
international application was filed, unless oterwise indicated under this item. 



. which is: 



These elements were available or furnished to this Authority in the following language 

| | the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
| | the language of publication of the intenational application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/or 55.3) 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international preliminary 
examination was carried out on the basis of the sequence listing: 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

[ | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the international application as 
filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has been furnished. 



□ 



□ 



The amendments have resulted in the cancellation of: 

I 1 the description, pages 

the claims, Nos. 9 



the drawings, sheets/fig.. 



□ 



□ 

This report has been established as if (some of) the amendments had not been made, since they have been considered to go beyond the 
disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 and 70.1 7). 

* * Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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